This paper brings together the key concepts of policy learning and central-local relations to examine how the efficacy of sustainability policies can be improved, with a particular reference to pricing policies for wind energy in China. Based on our comparative case-studies of three provinces, Guangdong, Shanghai and Xinjiang, we critically examine how central-local relations may facilitate or impede policy learning.
INTRODUCTION
Wind energy and other renewable sources have an important role to play in enhancing energy security and mitigating climate change impacts (IEA, 2008) The physical availability of renewable resources appears not to be the major limiting factor on renewable energy deployment. The scale of the development often depends on the effectiveness of policies to overcome the economic, social and institutional barriers (Szarka, 2006; IPCC, 2011; IEA, 2008) . However, policymaking for renewable energy often is a complex process. Renewable energy has developed in various ways across countries, often underpinned by different policy frameworks (Lipp, 2007) . Countries often differ in their policy choices which range from quantitybased market instruments (such as a quota obligation) to price-based market instruments (such as renewable feed-in tariffs, REFIT) and to fiscal incentives (such as tax exemptions or reductions) (IEA, 2008) . For instance, Germany has adopted the feed-in tariff policies which set the market price for wind energy since 1990s whilst the UK has adopted a renewable obligation system that requires electricity suppliers to source a certain proportion of their electricity from renewable since early 2000s (Harborne and Hendry, 2009; Lipp, 2007 ).
Renewable energy policies also vary in their effectiveness across countries. Whilst the REFIT policy in Germany, for example, has been commonly regarded as an effective policy for accelerating the deployment of wind energy during the 1990s, the policy discontinuity of the Production Tax Credit in the US has been criticized for causing a boom-bust cycle of development in the wind industry (Agnolucci, 2008) . A good understanding of how and why those policies work, or fail to work, is therefore of academic and policy significance. Pricing policies have been one of the most important policies for supporting wind energy in China. Following China's introduction of its first pricing policy for wind energy in 1994, this country has experienced drastic and interesting changes in its pricing policies at both national and local levels. At the national level, there was a prolonged debate between the choice of two policy options, the tendering policy (特 许权 ) (a policy of price liberalisation) and the fixed-price policy (固定电价) (a policy of price regulation) throughout the 2000s. The tendering policy is a pricing approach that uses competitive bidding to introduce market competition. In contrast, the fixed-price policy is distinguished by the state control over price. The debate was ended only in July 2009 when the central government decided to replace the tendering policy with a nation-wide fixed-price policy. At the local levels, an interesting development is the variation of local pricing policies for wind energy in the 2000s.
Guangdong, for example, pioneered local fixed-price policies while Shanghai used a two-tiered pricing policy. Xinjiang, in contrast, introduced a de facto fixed-price policy.
In the light of these policy developments in the wind energy sector globally as well as in China, it is important to understand how to improve the efficacy of sustainability policies, with a particular reference to pricing policies for wind energy in China. To partially fill these knowledge gaps, this paper aims to explore the theoretical linkages between the concepts of policy learning and central-local relations. We then apply the theoretical perspectives to examine and explain the evolution of the pricing policies for wind energy in China. Specifically, we address these questions:
▪ To what extent did policy learning take place and affect the evolution of the pricing policies for wind energy in China?
▪ How did the central-local relations in China create opportunities for and barriers to policy learning? This paper is structured in the following way. First, we will discuss the theoretical perspectives of policy learning and central-local relations. We then explain the methodology of this study. This is followed by a detailed account of the evolution of the pricing policies for wind energy in China. We will examine how policy changes took place in three distinct phases at the national level whilst experiencing substantial local variations in Guangdong, Shanghai and Xinjiang. This is then followed by a discussion on how the established central-local relations created opportunities for, and constraints to, policy learning.
THEORETICAL PERSPECTIVES: POLICY LEARNING AND CENTRAL-LOCAL RELATIONS

Policy Learning
A scanning of the literature suggests that the concepts of policy learning and centrallocal relations may provide complementary insights to the policymaking process for wind energy in China.
Originating from studies of organisational learning (Busenberg, 2001) , policy learning as a concept has come into focus in environmental studies as a mechanism to facilitate governance for sustainable development (Hills, 2006) . Policy learning is a policymaking process in which policy makers and policy stakeholders deliberately adjust the goals, rules and techniques of a given policy in response to experiences and new information (Hall, 1993) .
Policy learning as a concept is distinguished from other related terms such as policy innovation in some subtle ways. Whilst policy innovation generally refers to the development of new policies which reflect significant departures from previous responses to public problems (Deyle, 1994) , policy learning emphasises trial-anderror and experimental approaches to policymaking. Learning from the past, increased knowledge of the problems (including the problem attributes and the factors affecting them), adjustments, feedback loops are the key elements of policy learning (Sabatier, 1988 ).
Central to the concept of policy learning is the differentiation of three types of learning: technical, conceptual and social learning. They evolve progressively from one another and each of them can be characterised by the indicators listed in Table 1 .
Technical learning is a weak form of policy learning. It consists of a search for new policy instruments (Gouldson et al., 2008) . Technical learning however is generally technocratic. It occurs without fundamental discussion or adjustment of policy objectives and basic strategies (Bennett and Howlett, 1992; Fiorino, 2001; Gouldson et al., 2008; Hall, 1993) .
Conceptual learning is an intermediate form of policy learning. It is a process in which policy goals are redefined, problem definitions are debated, and problemsolving strategies are adjusted. Conceptual learning is therefore "more radical and farreaching" than technical learning (Glasbergen, 1996: 182) .
Social learning, as the most advanced or strongest form of policy learning, is the mode of policy learning that has increasingly come into scholarly focus (Glasbergen, 1996) . In contrast to technical and conceptual learning, social learning emphasises the interplay between societal actors that improve policies (Glasbergen, 1996) . It also emphasises cooperative relations among policy stakeholders and the collective responsibility for policy implementation (Fiorino, 2001; Glasbergen, 1996) . Social learning therefore requires more open and responsive communication. Glasbergen, 1996) The progression from technical learning to social learning is of significance to policymaking because it may improve policy efficacy and legitimacy (Glasbergen, 1996; Gouldson et al., 2008) . What, then, are the favourable conditions that facilitate the progression? The literature suggests that reflexivity, participation, dialogue and adaptivity are the major enablers (Gouldson et al., 2008; Voß and Kemp, 2006) .
Policy learning therefore requires the move away from a top-down policymaking approach to one that promotes feedback, experimentation, diversity, an awareness of unintended policy outcomes, and a willingness and ability to adjust policy (Argyris, 1994; Hall, 1993) .
Policy learning is a concept that is highly relevant for understanding the evolution of wind energy policies. The substantial differences across countries in terms of their policy choices with varied outcomes suggest that policymaking for wind energy is a "searching" process in which learning from (others') experiences is a key element of wind energy policies (IEA, 2008) . In addition, western experience suggests that wind energy policies often require experimentation and frequent adjustments. In Germany, for example, the degression of feed-in tariff rates which adjusts the premiums for renewable electricity over time is to encourage greater competitiveness between wind energy and other renewable energy sources (Mabee et al., 2012) .
In the context of China, policy learning is a particularly relevant concept because of the reliance on the "groping for stone to cross the river (摸着石头过河)" approach in this country (Naughton, 1995) . This Chinese approach emphasises an experimental and trial and error learning approach -for its economic reforms and reforms in other major public policy areas. Furthermore, the relatively intensive policy changes for wind energy in China in recent decades suggest that policy adjustment, learning-bydoing and other key theoretical insights of policy learning are highly relevant to our analysis.
Central-local Relations
The literature on central-local relations is another body of work that can offer complementary insights to policy learning. In the field of sustainability studies, the emerging role of local governments has increasingly attracted scholarly interest (see This paper brings together the key concepts of policy learning and central-local relations for guiding our analysis. We will adopt the typologies of policy learning and associated indicators ( Table 1) to assess to what extent policy learning has occurred in China. We will then examine how the central-local relations have facilitated or constrained policy learning in China.
This paper adopts a comparative case-study approach which is well suited to provide answers to "how" and "why" questions (Yin, 2003) . China has a vast country with great diversity across its provinces. Guangdong in the southeast coast, Shanghai in the east coast and Xinjiang in the northwest interior are selected for their contrasting geographical, political, socio-economic features as well as energy profile (Tables 2   and 3 ). These three provinces are selected also to represent different local models of pricing policies. Guangdong pioneered China's first fixed-price policy while Shanghai adopted its own two-tiered pricing policy for wind. Xinjiang used a de facto fixedprice policy. By comparing and contrasting similar and different patterns across the cases, this study will identify the key mechanisms through which central-local relations in China facilitate or constrain policy learning. 
PRICING POLICIES FOR WIND ENERGY IN CHINA: THE THREE DISTINCT PHASES AND THE LOCAL VARIATIONS
China built its first wind farm in Shandong in 1986 (Zhang, 2010) . However, it was only in 1994 that this country introduced its first pricing policy for wind energy. Since then, three distinctive phases of the pricing policies can be identified at the national level. In the corresponding time period, a diversity of the local responses emerged in the three selected provinces, Guangdong, Shanghai and Xinjiang. The three phases and local variation of the pricing policy are illustrated in Figure 1 and are discussed as follows.
[Insert Figure In the light of these major policy developments in the three phases, it is interesting to examine to what extent policy learning has occurred in China. Based on the distinction between technical, conceptual and social forms of learning stated in Table   1 , we found that technical and conceptual forms of policy learning have taken place in these three phases. However, the progression towards social learning was very limited.
There were only some early signs of social learning in Phase 3 ( Table 4) .
In Phase 1, the "repay plus profit" pricing policy is a good example of technical learning. This policy introduced incremental policy changes -by explicitly applying an existing pricing policy for general power generation projects to wind energy. This policy however did not show evidence on conceptual or social learning. There was no serious reflection on problem definitions or policy objectives -which could have been a key indicator of the higher forms of policy learning.
In Phase 2, the policy changes provided some evidences of conceptual learning. The 
Local responses in Guangdong, Shanghai and Xinjiang
In the sections that follow, we will provide an overview of the diversity of the local pricing policies for wind energy in Guangdong, Shanghai, and Greenpeace was particularly instrumental to the functioning of this issue network that was able to span the national and provincial divide.
Based on the indicators shown in Table 1 , it is evident that Guangdong was able to advance from conceptual to social learning. The presence of an issue network and other social interactions in the policymaking process is a defining feature of social learning in Guangdong. Furthermore, Guangdong's persistence on it own local fixedprice policy showed the province's ability to formulate and implement more radical policy strategies in regardless of the policy preferences of the central government.
(b) Shanghai: a national policy followed; locally-grown two-tiered policy abandoned While Guangdong pioneered the fixed-price policies, Shanghai introduced a "two- Table 1 , it is evident that Shanghai has advanced to Based on the indicators shown in Table 1 , Xinjiang has shown evidence of technical learning while conceptual or social learning has been minimal, if there was any.
Based on the indicators shown in
Xinjiang appeared to be a follower of the central policy and showed limited capacity to explore alternative policy options. The de facto fixed-price policy can be regarded as a harmonized policy that is in line with the national policies rather than an innovative strategy.
To sum up, our findings suggest that the progression from technical to conceptual learning has taken place at both the national and provincial level. However, although there were some emerging signs of social learning in phases 2 and 3 and in Guangdong, those signs were weak ( Table 4) . The progression from technical to social learning Our empirical evidence suggests that the established fabric of central-local relations has created both facilitating conditions for and limitations to the advancements towards social learning. A national policy framework as local drivers for policy learning, a multi-level governance system that promotes local experimentation, institutional arrangements for knowledge creation and learning, and a more participatory form of governance for civil society to play a more important role are the four facilitating conditions. However, over-centralisation, the inertia against institutional changes and the failure to recognise the need for a more deliberative decision-making process were found to be the key barriers. Figure 1 shows the effect of the central-local relations on policy learning processes. We will now discuss our observations in relation to these issues.
Technical
[Insert Figure 2 about here] 
A multi-level governance system that promotes local experimentation
Policy experimentation and diversity are important for policy learning (see for example Argyris, 1994; Hall, 1993; Lafferty and Knudsen, 2007) . In China, the economic reforms and decentralization processes over the past three decades have resulted in a more multi-level form of governance that allows provincial governments to act as the "policy laboratories" for the country, most notably in the areas of economic reforms (Nee and Mattews, 1996; Wright, 2000; Li, 2002) . In relation to wind energy policies, provinces have also served as the "policy laboratories". 
Institutional arrangements for knowledge creation and learning
Information and knowledge are critical to policy learning (Glasbergen, 1996) . Our The functions of this surcharge system have extended beyond cost-sharing. The system has also become a new institution that creates economic incentives for wind farm developers and grid companies to submit wind energy data. Crucial data for determining a reasonable fixed-price level for wind energy including the actual installed capacity and actual wind electricity output now can be collected by the NDRC. What more important is that the reliability of the data is also enhanced through cross-checking from two data sources, one from the wind farm operators and the other from the grid companies (Interview BJ/01/2009). This surcharge system was instrumental to policy learning because it has created a new institution that improved information and knowledge, with respect of both the availability and accuracy of wind data. This observation on institutional change suggests that new institutions for knowledge creation and accumulation and information disclosure are a key change that is required to break the inertia that obstructs policy learning. As Shi Pengfei, a wind energy expert in China, noted, the availability of a relatively comprehensive wind dataset has created "a prerequisite that allows the fixed-price policy to be introduced in China" (Interview BJ/01/2009).
A more participatory form of governance for civil society
Social learning, the most advanced form of policy learning, has an emphasis on the role of non-state actors such as civil society and the social interactions in policymaking (Glasbergen, 1996) . Our observations relating to the presence of an issue network particularly highlight the distinctive form of civil society in the Chinese context. In China, the decline of central planning since the economic reforms has been accompanied by an expanding civil society. Although it has been extensively documented that civil society in China has remained constrained in terms of scale, institutionalization and impacts (see for example Ho, 2001 ; Shi and Zhang, 2006), our empirical evidence suggests that societal actors such as NGOs and industrial associations appear to have some important roles to play in policy learning.
As our earlier sections have discussed, an issue network comprised of a middleranking reformist government official, Greenpeace China, Energy Foundation, Chinese Renewable Energy Industries Association and a number of renowned Chinese wind experts played important roles in the policy process for wind energy.
The issue network led by Greenpeace was able to keep a fixed-price option alive in policy agenda over the years, even though after the central government had chosen the tendering policy.
It is also noteworthy that Greenpeace was able to gain credibility for a fixed-price Tables 2 and 3 ). Whilst energy, socio-economic and political features can all be the contextual factors that could explain the local variations across our cases, this study has limited access to the information relating to the economic and energy characteristics of the provinces and is therefore not able to assess the impacts of local economic and energy factors on the policy learning process.
Our empirical evidence however points to the importance of local political cultures as a factor contributing to the local variations.
In Guangdong, the long tradition of policy autonomy in Guangdong has created a stronger local leadership that is more willing to introduce policies that are perceived as more appropriate for local interests, even at the risk of confronting central policies (Cheung, 1998; Remick, 2003 The close links to Beijing may also constrain Shanghai's policy autonomy. It has been noted that the Shanghai government tended to be more subject to the central influence in policymaking than leaders of other provinces were (Li, 1998) Firstly, our analysis suggests that policy learning took place largely in the forms of technical and conceptual learning at both national and provincial levels. The emergence of social learning was evident but was limited. Some early signs of social learning were found in the second and third phases at the national level and in Guangdong but not in Shanghai nor Xinjiang. It is evident that despite a progression from technical to conceptual learning was evident, further advancement to social learning -the highest-order of learning -was constrained.
Secondly, our analysis has made theoretical contribution to the perspective of policy learning by bringing in the central-local dimensions. We have illustrated how the central-local relations were a critical factor that influenced policy learning processes in China. The central-local relations on the one hand facilitated policy learning but on the other hand constrained it. We have identified that a national policy framework as local drivers for policy learning, a multi-level governance system that promotes local experimentation, institutional arrangements for knowledge creation and learning, and a more participatory form of governance for civil society to play a more important role are the four facilitating conditions that are embedded in the existing central-local relations. However, three types of tensions -the tensions between centralisation and decentralisation, the tensions between the organisational traditions and the institutional changes need for policy learning, and the tensions between the Chinese policy style of "groping for stone to cross the river and the need for a deliberative decision-making system -existed and constrained policy learning.
Thirdly, we found that political culture in the provinces was a key factor explaining local variations in the policy learning process. Whilst it has been quite extensively discussed that policy learning is a process that is context-bound (Glabergen, 1996), our findings contribute to the literature by bringing in the sub-national dimensions. Beijing, XJ for Xinjiang, SH for Shanghai and GD for Guangdong), the two digits indicate the interview numbers, and that followed by the year of interviews. The interview formats included face-to-face interview (FI) and telephone interview (TI).
